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The present invention relates to a feed metering device for 
distributing fodder or drink, or both, in metered portions to an 
animal. Such a feed unit may be include a manger or feeding trough 
or both, or a unit provided with a nipple such as may be provided 
for calves. 

BACKGROUND OP THE INVENTION 

Such a feed metering device is known from European patent 
application EP-A0610171J By fneans of a control unit the closing 
means of this known feed metering device is actively retained in 
the position in which it closes the manger or feeding trough, 
SUMMARY OF THE INVENTION 

It is one of the objectives of the present invention to 
provide an alternatively feed metering device for distributing 
fodder or drink, or both, in metered portions to an animal, which 
device, on the one hand, deters in a constructively simple 
efficient and inexpensive manner animals that are not eligible for 
being fed from putting their heads into the feed unit, and, on the 
other hand, offers additional advantages. 

For this purpose, in accordance with the invention, a metering 
device of the above described type is characterized by the closing 
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means rotating about an axis, such rotation being driven by a roll 
in contact with the closing means which roll is driven by a motor. 

The feed metering device preferably includes animal 
identification device, the roll being controlled with the aid of 
data from the animal identification device. 

In an embodiment of a feed metering device according to the 
invention, a compact construction is provided when the roll is 
located below the entrance opening. Preferably a housing in which 
the roll is mounted is disposed at such location. 

The closing means may be formed by a separate component, but 
is preferably constituted by the feed unit itself, which is 
designed as a movable one. As a result the number of components 
is limited and the feed metering device can be manufactured 
economically. 

In order to prevent fodder or drink, or both, from falling 
from the feed unit in certain positions of the feed unit, the 
latter comprises a wall portion for catching fodder or drink, or 
both, remaining in the feed unit. Said wall portion can also act 
as a feed guide means for fodder or drink or both that is supplied 
by the feed supplying device to the feed unit. 

An enduring and firm construction is provided when the feed 
unit bears on the housing via the roll. 

The motor is preferably included in such housing, so that a 
compact construction is obtained. The housing also serves to 
protect the motor against contamination, damage and the like. 

A quick and accurate identification of animals is obtained 



when the animal identification device is included in the housing, 
the animal identification device then also being guarded against 
contamination, damage and the like. 

The feed metering device preferably comprises further 
deterring means for deterring an animal, which include a 
loudspeaker for producing an animal -frightening sound. Certain 
animals have appeared to be highly sensitive to certain sounds, so 
that a loudspeaker is appropriate for deterring such animals. 
Moreover, such a loudspeaker may be used for producing calming or 
stimulating sounds when an animal uses the feed metering device 
correctly. 

Alternatively or additionally, the further deterring means may 
include means for generating an animal -frightening light. In 
particular when a plurality of feed metering devices are disposed 
side by side, the use of a frightening light is desirable, as this 
light can be directed in such a manner that its effect is limited 
to one particular feed metering device. 

The further deterring means may include a voltage emitting 
device for emitting an animal -frightening electric voltage. Sound 
and light have proved to be effective for deterring unwanted 
animals, but have the disadvantage of being sometimes discernible 
at a greater distance than necessary and for their purposes from 
the relevant feed metering device. Animals that undesirably visit 
a feed metering device often make contact with the feed metering 
device, usually with their noses. By linking the components likely 
to be touched the animals with a voltage emitting device it is 



possible to deter undesired animals. Alternatively, a forced air 
flow may be used for deterring the animal, 

A preferred embodiment of a feed metering device according to 
the invention is characterized in that the feed metering device is 
provided with means for weighing the fodder or drink, or both, 
present in the feed unit, which weighing means relate to 
improvement of the feed unit in a pivoting, rotating manner. Thus 
it is possible to determine how much fodder or drink, or both, is 
consumed by a particular animal. On the basis thereof the amount 
of fodder or drink, or both, consumed by an animal can be 
determined over the course of time whereupon the health condition 
of an animal can de deduced; for, when an animal unexpectedly 
consumes smaller amounts of fodder or drink, or both, this may be 
a sign that the animal is ill. Moreover, it is undesirable when an 
animal leaves a certain amount of fodder or drink, or both, that 
•febe fodder or drink, or both, supplied to the next animal at the 
feed unit^not taker thoao -^ rcmnQnt - c into account. The means for 
weighing the fodder or drink, or both, present is the feed unit 
is thus preferably linked with the feed supplying device for 
supplying an amount of fodder or drink, or. both, to the relevant 
feed unit with the aid of data both from the animal identification 
device and the weighing means, ^ — S 



The means for weighing the fodder^ drinkTpresenp, or both, in 
the feed unit may comprise a feed unit which is pivotable about a 
hinge pin, the degree of pivoting being determined by the weight 
of the fodder or drink present in the feed unit, and a device for 





determining the degree of pivoting, that is the angular movement 
of ^^^^he feed unit and for deducing, from the degree as determined, 
tey weight of the fodder or drink, or both, present in the feed 
unit. The degree of pivoting of the feed unit depends on the 
amount of fodder or drink, or both, in the feed unit. The more 
fodder or drink, or both, the greater the degree of pivoting. The 
exact correlation between the degree of pivoting and the amount of 
fodder or drink, or both, can previously have been determined by 
means of simple calibration tests. 

A compact construction of the feed metering device is obtained 
when the device for determining the degree of pivoting of the feed 
unit and for deducing from such degree of angular displacement, the 
weight of the amount fodder or drink, or both present in the feed 
unit, is integrated in the animal identification device. 

When the device for deterring the degree of pivoting of the 
feed unit and for deducing, from the degree as so determined, the 
weight of the amount of fodder or drink, or both, present in the 
feed unit comprises a measuring roll which is in contact with the 
feed unit, it is possible to determine from the degree of rotation 
of the roll, the degree of pivoting and thus the amount of fodder 
or drink, or both, is in the feed unit. 

Alternatively or additionally, the device for determining the 
degree of pivoting of the feed unit and for deducing, from the 
degree as so determined, the weight of the amount of fodder or 
drink, or both, present in the feed unit, may comprise a load 
sensor, the feed unit bearing on the load sensor. The load sensor 
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is preferably included in the animal identification device. 

In order to be able to measure even a small difference in 
weight, in a preferred embodiment of a feed metering device 
according to the invention, the hinge pin and the load sensor and 
the measuring roll, respectively, are located so as to be closely 
proximate each other. 

In order to prevent for example the load sensor from being 
damaged in the undesired event of a defect, there is provided a 
safety supporting bracket from the feed unit, 

A preferred embodiment of a feed metering device according to 
the invention is characterized in that the means for weighing the 
fodder or drink, or both, present in the feed unit comprises a 
movable feed unit, a motor for moving the feed unit, a device for ' 
measuring the magnitude of the torque during movement, and for 
deducing, from the magnitude of the torque measured, the weight of 
the fodder or drink, or both, present in the feed unit. The 
magnitude of the torque generated by the movement of the feed unit 
depends on the amount of fodder or drink, or both, in feed unit. 
Also in this situation, the exact correlation between torque and 
amount of fodder or drink, or both, in the feed unit can previously 
be determined by means of simple calibration tests. 

A compact feed metering device is obtained when the motor for 
moving the feed unit and the device for measuring the magnitude of 
the torque during movement and for deducing, from the magnitude of 
the torque measured, the weight of the fodder or drink, or both, 
present in the feed unit, are integrated with the animal 



identification device. 

A mechanically simple but accurate construction is obtained 
when the motor for moving the feed unit drives a torque roll, said 
torque roll being in contact with the feed unit. 

According to the invention, the means for deterring an 
unwanted animal and the means for measuring the amount of fodder 
or drink, or both, in the feed unit can be combined in one means, 
in that the roll for driving the feed unit as a closing means and 
as the torque roll used for measuring the torque are the same roll. 

In order to be able accurately to perform animal 
identification and to obtain at the same time a compact 
construction, a feed metering unit according to the present 
invention is characterized in that the animal identification device 
is disposed in a location below the entrance opening, including 
the vicinity thereof. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained hereinafter in further 
detail with reference, by way of example, to the drawings in which: 

Figure 1 is a side elevational view of a first embodiment of 
a feed metering device according to the invention; 

Figure 2 is a view similar to Figure 1 which shows a second 
embodiment of a feed metering device according to the invention; 

Figure 3 is a view similar to Figures 1 and 2 which show a 
third embodiment of a feed metering device according to the 
invention; 

Figure 4 is a view similar to Figures 1, 2 and 3 which shows 



a fourth embodiment of a feed metering device according to the 
invention; and 

Figure 5 is a view similar to Figures 1 through 4 which shows 
a fifth embodiment of a feed metering device according to the 
invention; 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows schematically a first embodiment of a feeding 

metering device 1 according to the invention. Feed metering device 

1 distributes fodder or drink, or both, which for the sake of 

simplicity will hereinafter be denoted as "feed", by which is meant 

fodder or drink, or both, in metered portions to an animal, and is 

provided with a feed unit 10, also called a manger or feeding 

trough, for containing feed. 7^ entrance opening 11 makes feed 

unit 10 accessible to an animal, for example but not exclusively, 

a cow. An animal identification device 12, known . per se, 

recognizes a particular animal that approaches the feed unit 10 and 

wishes to use it. The animal identification device 12 is 

preferably disposed in feed metering device 1, but may 

alternatively also be disposed at a distance therefrom. A feed 
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supplying device 3b« supplies an amount of feed to the feed unit 10, 
possibly with the aid of data from the animal identification device 
12, feed from a non-shown feed stock entering the feed unit 10 via 
a valve provided for such purpose and a chute 14. 

Thus it is possible for the feed metering device 1 to 
recognize a particular cow by means of a transponder fitted to or 
on the cow. Feed supplying device 13 is controlled in a manner 
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well known in the art which is controlled by software that 
ensures that the right amount of feed is distributed to the 
relevant cow. 

The feed metering device 1 according to the embodiment of 
Figure 1 ^ provided with a closing means as illustrated in Figure 
2. Feed metering device 1 may additionally be provided, on a 
closing means, with deterring means 15 or 16 for deterring an 
animal that visits the feed unit at an undesired point of time and 
wishes to use it. The deterring means are preferably controlled 
with the aid of data from the animal identification device. This 
provides an additional manner to deter animals that are not then 
eligible for being fed, in a simple, efficient and inexpensive way, 
from putting their heads into the feed unit. 

In the embodiment shown in Figure 1, the deterring means 
includes a loudspeaker 16 for producing an animal -frightening 
sound. Alternatively or additionally, the further deterring means 
may include a lighting device 15 for emitting an animal -frightening 
light. In particular when a plurality of feed metering devices 
are disposed side by side, the use of a frightening light may be 
desirable irTas^much as this light can be directed in such a manner 
so its effect is limited to one particular feed metering feed 
device . 

Figure 2 shows schematically an embodiment of a feed metering 
device 2 according to the invention. In this embodiment the 
closing means 25 is constituted by a separate vessel-like element 
which is capable of rotating about an axle 26 and is movable across 



entrance opening 21. When closing means 25 is moved across 
entrance opening 21, the contents of the feed unit 20 can be made 
inaccessible to a particular animal . 

Additionally, there may be provided further deterring means 
in the form of a voltage emitting device 27 for emitting an animal- 
frightening electric voltage to closing means 25. Animals that 
undesirably approach the feed metering device 2 often contact feed 
metering device 2. In particular they will touch closing means ^ 
with their noses. By linking voltage emitting device 27 with those 
components of the feed metering device that are likely to be 
touched by the animals, it is possible locally to deter a 
particular animal as an additional measure. This second embodiment 
of a feed metering device 2 according to the invention also 
comprises a feed supplying device 23 and a chute 24 for the feed. 

Figure 3 shows schematically a third embodiment of a feed 
metering device 3 according to the invention. In this embodiment 
the closing means is constituted by the feed unit 3 0 itself, which 
is designed to be movable. In the embodiment shown feed unit 30 
is rotatably disposed about an axis 36. In order to prevent, 
in the position in which the feed unit 30 closes the entrance 
opening 31, feed from falling from feed unit 30, feed unit 30 
comprises a wall portion 35 for catching remaining fee. Said wall 

A 

portion 35 can also act as a feed guide means for feed that is 
supplied to feed unit 30 via chute 34 of feed supplying device 33. 

For the purpose of providing, a simple reliable and compact 
construction, according to the invention a roller 29 or 39 is 
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driven by a motor 28 or 38, respectively which roller 29 or 39, 
contacts the closing means 25 or 30 respectively. Preferably feed 
unit 30 thus bears on the animal identification device <>i via roll 
39irv Roll 39 is also preferably driven by a motor such as motor 28 
or motor 38. 

An extremely compact construction is obtained when 4s4s motor 
28, motor 38 and roll 29 or roll 39, respectively, are included in 
a housing B or C, respectively, which is disposed below the 
entrance opening or in the vicinity thereof. Preferably the 
housing also contains the relevant animal identification devices 
22 or 32, respectively. 

According to the invention, the feed metering device may be 
provided with means for weighing the feed present in the feed unit, 
which means moves the feed unit in a pivoting, rotating manner. 
With the aid of said means it is possible to determine how much 
feed is consumed by a particular animal, and at the same time 
whether remaining feed is present in the feed unit. The means for 
weighing the feed present in the feed unit is preferably connected 
to the feed supplying device for supplying an amount of feed to 
the feed unit with the aid of data both from the animal 
identification device and the weighing means, so that the amount 
of feed left by the previous animal can be taken into account. 

In the embodiment of Figure 1, means for weighing the feed 
present in feed unit 10 comprises a feed unit 10 which is pivotable 
about a hinge pin 17. The degree of pivoting is determined by the 
weight of feed present in feed unit 10. A device 18 is provided 
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for determining the degree of pivoting of feed unit 10 for deducing 
therefrom the weight of feed present in feed unit 10. Device 18 
for determining the degree of gravity of feed unit 10 comprises a 
measuring roll 19 which is in contact with the feed unit. From the 
degree of rotation of roll 19 the degree of pivoting and thus the 
amount of feed in feed unit 10 can be determined. 

Due to the fact that device 18 and roll 19 for determining the 
degree of pivoting of feed unit 10 are integrated in housing A, in 
animal identification device 12, a compact construction of the 
feed metering device is obtained. Alternatively, device 18 and 
roll 19 may be located outside housing A. 

As shown in the embodiment of Figure 2, device 201 for 
determining the degree of pivoting of feed unit 20 and for deducing 
therefrom the weight of the feed present in feed unit 20 may 
alternatively or additionally comprise a load sensor 202. In the 
embodiment shown feed unit 20 bears on load sensor 202 via a 
supporting arm 203, while the feed unit 20 pivots about a hinge pin 
204. Load sensor 202 is preferably included in housing B. 

In the embodiments shown in Figures 1 and 2, even small 
differences in weight can be measured due to the fact that the 
hinge pins 17 and 204 and measuring rolls 19 and 29, respectively, 
as well as load sensor 202, are located small distances from each 
other. 

In order to prevent the measuring roll, the load sensor or 
similar component from being damaged when for example, the animal 
pushes the manger downwardly with force there may be provided in 

12 



both embodiments safety supporting brackets 101 (Figure 1) or 205 
(Figure 2) respectively, for supporting feed units 10 or 20, 
respectively. 

In the embodiment of Figure 3, the means for weighing the 
feed present in the feed unit comprises a movable feed unit 30. 
Feed unit 30 is moved in a reciprocating manner by motor 38 by 
which roll 39 is driven. As a result of this movement a torque 
occurs, the magnitude of which is determined by a device 301 for 
measuring torque magnitude. Device 301 deduces the weight of the 
feed present in the feed unit from torque as so determined. The 
exact correlation between torque and amount of feed can previously 
be determined by simple calibration tests. 

The embodiment according to Figure 3 has a compact 
construction due to the fact that motor 38 for moving feed unit 30 
and device 301 for measuring torque magnitude during moviement and 
for deducing, from the magnitude of the torque measured, the weight 
of the feed present in the feed unit 30, are integrated in housing 
C. 

Although in addition to roll 39, a separate torque roll may 
be provided, roll 3 9 preferably functions as a drive of the closing 
means, in this situation constituted by feed unit 30 itself, as 
well as functioning as a torque roll and as a measuring roll. 

The fourth embodiment of a feed metering device 4 according 
to the present embodiment, as shown in Figure 4, comprises means 
for deterring an animal from using feed unit 40 before the animal 
is eligible to use such feed unit. This is accomplished with the 
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aid of data from animal identification device 42, as well as means 
for weighing the feed present in feed unit 40, 

The closing means 46, which is rotatable about an axle 45, is 
set in rotation by a roll 47 which can come into contact with the 
closing means 46. Roll 47 is driven by a motor 48 which is 
controlled with the aid of data from animal identification device 
42. 

In this embodiment the weighing means comprises feed unit 40 
which is rotatable about an axle 49, Feed unit 40 can be brought 
into contact with roll 47, and is subjected to a reciprocating 
motion by correctly controlling 6^ motor 48 that drives ^i^e roll 
47. By movement of feed unit 40 a torque is generated that can be 
measured by a torque measuring device 401. 

In the situation shown in Figure 4, roll 47 contacts feed unit 
40 whereupon the latter is set in motion to determine the amount 
of feed present in feed unit 40. After an animal has consumed feed 
therein, the amount of remaining feed, if any, can be determined 
by torque measurement. Then roll 47 is controlled by motor 48 so 
that feed unit 40 is partially located in entrance opening 41. A 
catching element 402. on feed unit 40 moves closing means along 
with it until closing means 46 contacts roll 47. Roll 47 then 
controls closing means 46 so that it covers the entire entrance 
opening 41. As a result of the fact that feed unit 40 is no longer 
in contact with roll 47, feed unit 40 falls back to the starting 
position in which feed eaisr, if desired, can be added by the feed 
supplying device 43 via a chute 44. 
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The fifth embodiment of a feed metering device according to 
the present invention, as shown in Figure 5, differs from that of 
Figure 4 by the position of the hinge pin 59 about which feed unit 
50 rotates. The hinge pin 59 is positioned close to roll 56 for 
driving feed unit 50 and measuring the torque, for measuring very 
small differences in the amount of feed. There is also provided 
a stop 58 for preventing superfluous movement of feed unit 50. 
Closing means J65 for closing entrance opening 51 pivots about axle 
57. 

For the purpose of being able accurately to perform animal 
identification and to obtain at the same tine a compact 
construction, a feed metering device according to the present 
invention is characterized in that the animal identification 
device^ is disposed in the housing E which is located below the 
entrance opening or in the vicinity thereof. 

Notwithstanding, that the invention has been described on the 
basis of an animal identification device, which may be provided 
with weighing means or deterring means, or both, which is 
stationary in the sense that it normally fixed jtfmposition, it is 
also possible to dispose the animal identification device or the 
weighing means or the deterring means on a mobile feed unit. 

Although I have disclosed the preferred embodiments of my 
invention, it - is to be understood that it is capable of other 
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adaptations and modifications within the scope of the following 
claims , 
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ED METERING DEVICE 

The present invention relates to a feed metering device^ "Zji!^^^ 
,g^to the p i^ eambl e nf ^ !feU Gjv> ^ feed unit may be ft**^*^ • 

□ugh,^ or a unit provided 

Such a feed metering device is known from European 
patent application EP-A-0610171 . By means of a control unit the 
^cOLosi^g means of this known feed metering device is actively 
10 ^*«f>t in the position in which it closes the manger or feeding . 

It is one of the objectives of the present invention to 
provide an alterna^t^v^ f eed metering device for distributing 
lodder ^or drink;^ in metered portions to an animal, which 
15 device, on th^^,p^/^nd, deters in a constructively simple, 
efficient and ^\Kp manner animals that are not eligible for 
being fed fr6m putting their heads into the feed unit, and, on 
Lhe other hand, offers additional advantages. 

For that purpose, in accordance with the invention, a 

h^^\oT^^'^JiSi^^VJ^2\ '^^ 1*^*^% ^^°y.^> described, , tyRe „ is 
Jhar^LtemeT^^^i^^^ 



The feed metering device preferably includes an animal 
identification device, the roll being controlled with the aid of 
25 data from the animal identification device. 

In an embodiment of a feed metering device according to 
lhe inventjgn,^e g e la^b b a ined a compact con8truc'tii;r;;when the 
roll is d^ep oooA - in Um ■ v iui rrirfey below the entrance opening. 
Preferably W»«;e_U-<ixspoRed-a_heu^ina-^^ . 
30 m^txanc«pe«iHg,-^hrc*r^housx%^^f ^^olHT^^ 

The closing means may be formed by a"* separate 
component, but is preferably constituted by the feed unit 
iUself, which is designed as a movable one. As a result 



Lhe number of ^on'l^^n^^i^s^ limited and the feed metering device 
can be manufactured «li«ap4:y.J er 

In order to prevent fodder -afld/or drink,, from falling 
from the feed unit in certain positions of the feed unit, the 



'^Z''f^^fi'^4^'^^^^^^- "^'^^''"^ — i«*ng fodder 
^or drink. SalTUu porcfi^n r^n also act as a feed guide 
•neans for fodder ^dyor drink,^ that is supplied by the feed 
supplying devi^e^to^the 

h-^B^Sa^e^^^^^ttp^on is ■^tjri^wl when the feed unit 
bears on the housincf via the roll. 

The motor is preferably included in "bftfe housing, so 
t^t a compact construction is obtained. The housing also serves 
protect!^ the motor against contamination, damage and the 
like, 

A quick and accurate identification of animals is 
obtained when the animal identification device is included in 
Lhe housing, the animal identification device then also being 
yuarded against contamination, damage and the like. 

The feed metering device preferably comprises further 
deterring means for deterring an animal, which include a 
loudspeaker for producing an animal-frightening sound. Certain 
animals have appeared to be highly sensitive to certain sounds, 
Bo that a loudspeaker is .ff^ appropriate for deterring such 
animals. Moreover, such a loudspeaker may be used for producing 
calming or stimulating sounds when an animal uses the feed 
metering device correctly. 

Alternatively or additionally, the further deterring 
means may , include means for generating an animal-frightening 
light. In particular when a plurality of feed metering devices 

'^Alf°°^'^ ^^^^ of ^frightening light is 

desird, as this light can be directed in such a manner that its 
effect is limited to one particular feed metering device. 

The further deterring means may include a voltage 
emitting device for emitting an animal-frightening electric 
voltage. Sound and light have proved to be effective for 




sometimes^ at a greater distance^ fronr 
ieed metering device. Animals that undesirably visit a feed 
metering device often make, contact with „ tihe . f aed , meterAno 
device u«ii«iw wit-h m '^^^ 0ri<\f\;7\^^s ^i^^-^^^A^^^^ 
aevice, usually with their noses. '^By linking j[.with a voltage 

emitting device pe^eiseir-tliOgB-TOrapoTrents-Df-Hjhe-feed-^ 



aeyw,yiat_axg-j^u^a j l y t o uohed lMh aiilWal^ it is possible 

to deter paj^i^tti^ animals vety - looally . Alternatively, a ' 

forced air flow may be used for deterring the animal. 

A preferred embodiment of a feed metering device 
5 according to the invention is characterized in that the feed 
metering device|^ia^provided with means ^or ^j^ighixynitte Jodder 
an*for drink, present' in the feed unit, ^hlf^S^ns'^^emTkeed 
unit in a pivoting j c«6peefeiv«*y==er rotating manner.. Tkms it is 
possible to determine how much fodder ^nd^or drinYjSconsumed 
10 by a particular ^anj^ma^ On the basis thereof the amount of . 
fodder tm^or d^^i"'V,*^°^^"'ed by an animal can be determined 
the course of time aaSlilfS^^^giy the health condition of an 
animal can be deduced; for, when an^ani^^^ unexpectedly S!^!|^ 
smaller amount of fodder andVor drink,^ this-'may be a sign/f^ that 
15 the animal is ill. Moreover, it is undesirable .febafe, when «M .^Ai 
anima^eaves a certain ^niount/^f fodder^ ^or drfn^, the^ 
amomrt-^ f odderJ^Woj^^driSk^^^ i*-«pp*^^ 



Lhe feed unit kM^mmt these remnants 'being-t«ten-p:ftto account. 
The means .for_geighing the fodder M4«or d^in^'prisent in the 
20 feed unit ^ preferably linked with the feed, supplying device 
lor supplying an amount of fodder ,«i^or dr'^ITk.^t^ th/^feTunit 
with the aid of data both from the animal ideiJtif ication device 
and the weighing means. \ 

The means for weighing the fodder 4fflS|lor drink present; ^ 
25 in the feed unit may comprise a feed unit which is pivotable 
about a hinge pin, the degree of pivot>afei|ity being determined 
by the weight of the fodder qh^^Vsr drink present /Tin the. feed 
unit, and a device for determining the degre^of ^l^t^^^^o'^*"*^ 
Lhe feed unit and for deducing, froju^^th^ degree as determined, 
the weight of the fodder .a«^or drink^ present in the feed unit. 
The degree of pivote^g^ife^^ ^f ^the feed unit depends on the 
amount of the feed unit. ^ The more fodder 

^TTdlJor drink, the Jrat^^^fUie'^ degree of -pivot A^i^^y. The exact 
correlation 'between ^tji^j^egree of jivotAW^^fey and the amount of 
fodder .»«d#or drink,^ can' previous ly^be^etermined by means of 
simple calibration* tests . 
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A compact construction of the feed metering device is 
obtained when the device for determining, the degree of 
l.ivotftli^y of the feed unit and for deducinfTSi^ degree^ 
.aa_ii«i»«m±I»5»-, the weight of the amount of fodder i^or drinkTl^ 
5 present in the feed unit, is integrated in the animal 
identification device. 

JSm"*^^" device for determining the degree of 

pivot«M$|^ of the feed unit and for deducing, from the degree n 
as^ determined, the weight of the amount of fodder ^or drink^ ^-r i>*Vi^ 
10 present in the feed unit comprises a measuring roll which is in • 
contact with the feed unit, it is possible to determine from the 
degree of rotation of the roll^ the de^rea of pivotal^fey and 
thus the amount of fodder Jtny^or drink^Jin tE feed unit. ' 

Alternatively or additionally, the device for 
15 determining the degree of pivotal^^^ of the feed unit and for 
deducing, from the degree as ^ deterradined, the weight of the 
^amount of fodder WWor drink,^Vr:^e'nt in the feed unit, 
^ ioraprise^C a load sensor, the feed unit bearing on the load 
oensor. The load sensor is preferably included in . the animal 
20 identification device. 

In order to be able to measure even a small difference 
in weight, in a preferred embodiment of a feed metering device 
according to the invention , the hinge pin.««[ the Uoad , seiifeor^,^ JL 
f^Hpee^i«^\he measur.^1^1^<^e iocatei S^hL^T^I^^^ 
25 -f^om each other. '* 

In order to prevent for example the load sensor from 
being damaged in the undesired event of a defect, there is 
provided a safety supporting bracket for the feed unit. 

A preferred embodiment of a feed metering device 

30 according to the invention is characterised in that the means 
for weighing the fodder -a«d^or drinl^ prKent in the feed unit 
comprise a movable feed unit, a motor for moving the feed unit, 
a device for measuring the magnitude of the torque during 
movement, and for deducing, from the magnitude .of^the torque 

15 measured, the weight of the fodder ^or drintj ^^t^ent in the 
feed unit. The magnitude of the torque generated V the movememt.fl 
of the feed unit depends on the amount of fodder ^/or drin^^n 



the feed unit. Also in this situation, the exactpcocreiaiCioB - J 
between torque and amount of fodder /JJUWor drink, cl^^ p'^JSSly'^^'^ 
be determined by means of simple calibration tests^ 

A compact feed metering device is obtained when the 
5 motor for moving the feed unit and the device for measuring the 
magnitude of the torque during movement and for deducing, from 
Uie «nagnitu^^^ the torque measured, the weight of the foflder 
.tH'or drinkj^present in the feed unit, are integrated ^"^the 
animal identification device. 

"> A mechanically simple but accurate construction is . 

obtained when the motor for moving the feed unit drives a torque 
J.011, said torque roll being in contact with the feed unit. 

According to the invention, the means for deterring an 
unwanted aninpj^^^ the means for measuring the amount of fodder 

'5 <M^ox drink^^in the feed unit can be combined in one means, in 
that the roll for drivi^ the feed unit as a closing means and 

-trjfi^loiSi^"® ^measuring the torque are ^entrt^iansWFIBp 

«M»« roll. 

in order to be able accurately to perform animal 
20 Identification and to obtain at the same time a compact 
construction, a feed metering unit according to the present 
invention is characterized ih that the animal identification 
ttTJ: "^^^^^^y -^"n- opening; 

" "^he invention will be explained hereinafter in further 

cletail with reference, by way of example, to the drawing in 
which: ^<t-tf)w«t j^a 

Figure 1 is a/^ first embodiment of a feed metering 
device according to the invention; . ^ . n a < 

2 is a^ second embodii^nt of a feed metering 
device according to,^Jie^irjy^nti(on;^ ^ ^ ^ u^VU Ji.^ ^ 

Figure 3 is a^ third emli&diment of a feed metering 
device according to the invention; , i . / 

Figure 4 is a^ fourth*^ embodiment of a feed metering 
35 device according ^ HX^-^^^iC^^^ , ^ 

Figure 5 is a, fifth ''embodiment of a feed metering 
device according to the invention. 



Figure 1 shows schematically a first embodiment of a . TJ 



eea metering device 1 according to the invention , fjed 

etering device 1 distributes fodder ^or drinr ]^^^nVh3r ^{fi^ 
to be denoted fcjf 'leedr^by which is meant fodder W^or drinRrTJ^J^^ 
in metered portions to an animal, and is provided with a feeJ<@^ 
unit 10, also called^manger or feeding trough, for containing 
feed. An entrance opening 11 makes ^ feed unit 10 accessible 
l:o an animal, for example but not exclusively, a cow. An animal 
Identification device 12, known per se, recognizes a particular . 
animal that approaches the feed unit 10 and wishes to use it. 
The animal identification device 12 is preferably disposed in 
rli^ feed metering device 1, but may alternatively also be 
disposed at a distance therefrom. A feed supplying device 13 
supplies an amount of feed to the feed unit 10, possibly with 
"^^^^ ^"^"^^ identification device 12, ^ 

Thus it is possible for-!^ feed metering device 1 to 
recognize a particular cow ^^g;^ by means of a transponder 

Lhat the right amount of feed is distributed to the relevant 



cow. 



The feed metering device 1 according to the embodiment 
of Figure 1 is provided with a (n o n « ^> w 4 t» > closing mean8...*«*-a 
o^o^flg^e*ft««A*4M-t« illustrated in Figure 2. ^ fJed metering 
device 1 may additiojiaUv^b^ provided, on a closing means, with 
deterring means 15y^^l6^^or deterring an animal that visits the 
feed unit at an undesired point of time and A«t«hH^wishes to 
use it. The deterring means are preferably controlled with the 
''^"^oM^^y ""^^ ^"^"^^ identification de^e. This provides 

an ^e^Lanner to deter animals that a^ noT^igible for being 
led, m a simple, efficient ^^1^ way, from putting their 
heads into the feed unit. 

In the embodiment shown in Figure 1, the LfftXlUt 
deterring means includes a loudspeaker 16 for producing an 
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animal-frightening sound. Alternatively or additionally, the 
further deterring means may include a lighting device 15 for 
emitting an animal-frightening light. in particular when a 
plurality of feed metering devices are disposed pide by side, 
the use of ^frightening light may be desirable f^iTulis light can 
be directed in such a manner kMt its effect 'is limited to one 
particular feed metering device. 

Figure 2 shows schematically an embodiment of a feed 
metering device 2 according to the invention. In this embodiment 
the closing means 25 is constituted by a separate vessel-like . 
element which is capable of rotating about an axt' 26 and is 
movable across ^ entrance opening 21. When ^ closing means '* 
25 is moved across ietie entrance opening 21, the contents of the 
feed unit 20 can be made inaccessible to a particular animal. 

Additionally, there may be provided further deterring 
means in the form of a voltage emitting device 27 for emitting 
an animal-frightening electric voltage to ^ closing means 25. 
Animals that undesirably approach the feed metering device 2 
often i^Jt^ contact w?^^*l^ feed metering device 2. In 
particular they will touch QiS^ closing means 25 with^eir 
noses. By linking wifefeehe- voltage emitting device 27 PflTOSty. 
those components of the feed metering ctevice that are i^^S^"^ 
touched by the animals, it is possibll^^Odeter a particular 
animal vgr^^jcaiiy as an additional measure. This second 
25 embodiment of a feed metering device 2 according to the 
invention also comprises a feed supplying device 23 and a chute 
24 for the feed. 

Figure 3 shows schematically a third embodiment of a 
feed metering device 3 according to the invention. In this 
embodiment the closing mean^^ constituted by the feed unit 30 
itself, which is designed ,ds^ movable <flis». m the embodiment 
shown feed unit 30 is rotatably disposed about an axis 36. 

In order to prevent bh^, in the position in which the, feed unit 
30 closes the entrance opening 31, feed fifm%i^ed unit 

30, <bk« feed unit 30 comprises a wall portion 35^ for catching 
remaining feed. Said wall portion 35 can also act as a feed 
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guide means for feed that is supplied to l5t® feed unit 30 via 
««». chute 34 of feed supplying device 33 



For the purpose of providing, bo oid oe a simple. -ferrt 
"^"■^^^^ .£fillstrucJliQlL.^^i^ compact construction, according to 
the invention a roll^ 29 ^egg^veiy 39 . (or 10) is driven by a 
.otor 20 -^^^^^3B,rwfcl/^^ 29r^9, contacts the 

closing means 25 ^e|^efeivei.y 3?/^eiS?ably -Hw feed unit 30 
thus bears on the animal identification device 32 via roll/ 

^ extremely ^°™^«^k^stru^ti^i is obtained when the . 

.notor 28,^38 and We roll 2 g^^a^lJ^lJded in a housing 
which is disposed in ,fh n vie dxd^ below the entr^nVS'^^n^'/l'g^'t 
Preferably the housing ^^also contains the relevant animal 
identification devices 22^ 32^M^^r«M • 

According to the invention, the feed metering device 
may be provided with means for weighing the feed present in the 
feed unit, which means move^ the feed unit in a pivoting. 
**«P<»«ti.tai4c-« rotating manner. With the aid of said means it is 
possible to determine how much feed is consumed by a particular 
animal, and at the same time whether remaining feed is present 
in the feed^unit. The means for weighing the feed present in the 
feed unit •«» preferably connected to the feed supplying device 
for supplying an amount of feed to the feed unit with the aid of 
data both from the animal identification device and the weighing 
means, so that the amount of feed left by the previous animal 
can be taken into account. 

In the embodiment of Figure \fJS^ means for weighing 
the feed present in «m feed unit 10 compris^a feed unit 10 
^"^'^""^ pivotable about a hinge pin 17. The degree of 

pivotafilitUy is determined by the weight of feed present in 

^ feed unit 10. ^h^rrts-pr^^i A device lO^i^f orde'?^ining 
the degree of pivotafiS^^ity of ;W«> feed unit 10 and for deducing 
therefrom the weight of ^ feed present in ^ feed unit 10. 
'P^teTyevice 10 for determining the degree of pivotfriMity ofcscaa. 
feed unit 10 comprises a measuring roll 19 which is in contact 
with the feed unit. From the degree of rotation of JttAH roll 19 



the degree of pivot^d^ and thus the amount of feed in m 
feed unit 10 can be determined. &Jjf^ 

Due to the fact that t^pj^device 10^ 19 for determining 
the degree of pivotJg^xry of the feed unit 10 ^integrated in 
5 ^.^ehousing A, in ^^SSH^^^^ animal identification device 12 
.nigQirg^spoaed-as-gEfcl , a compact construction of the feed J/ 
metering device is obtained. Alternatively, Jrffe device IdM^ 
may be located outside 1^ housing A. 

As shown in the embodiment Of Figure 2, if^m device 201 
10 for determining the degree of pivotii^^y of feed unit 20 

and for deducing therefrom the weight of the feed present in ^ ; 
feed unit 20 may alternatively or additionally comprise a load ' 
sensor 202. In the embodiment shown Jj^ feed unit 20 bears on 
H^Cload sensor 202 via a supporting arm 203, while the feed 
"5 unit 20 pivots about a hinge pin 204. ^ ^ad sensor 202 is 
preferably included in isfigi housing B. 

In the embodiments shown in figures 1 and 2, even small 
differences inj.eight can be measured due to the act that, the . 
hxnge prn5 17^^04 and measuring rolJ^ 19 ^i^s^^^hj^"^^ 

20 load sensor 202, are located ^ small distance^f rom each other. 

fc<f^"w°5^^'" Prevent the measuring roll, the load sensor 
or sxmnar^o^^ig, damaged ^B.-of-B„-«ndes««d--defHc1,, 
^J-^ when^^itTie aninlal / pushes the manger downward^ with force, 
there may be provided in both embodiments > safety supportiag 
25 brackets- 101 (Figure 1) ^^ee^e^^^tiveiy 205 (FigurW^^^ 
supporting feed uni^ lOj^ 20^ 

In the embodiment of Figure 3, the means for weighing 
the feed present in the feed unit compris^f a movable feed unit 
30.^^ reed unit 30 is moved in a reciprocating manner by ^ 
3« motor 38 by which roll 39 is driven. Aa a, r^ult of this 

movement fehe^e-oc««^ a torquriP^il^agnituaTs determined by 
a device 301 for measuring't|^'^1f,agnitude *^^e.=fea^. xbe 
device 301 deduces J^e^eight of the feed present in the feed 
unit from^ torque^ determined. The exact correlation between 
35 torque and amount of feed can previously be determined by 
.«#;simple calibration tests. 
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The embodiment according to Figure 3 has a comDact 
construction due to the fact th«^ *^ I compact 
f , " that ^rtfe motor 30, for moving Mb 

leec^t 30 an. ^ device 301 for measuring k^riST^nitude ^ 

TTT ' "^'""=^"9' '™ t,.e „ag„ltu<.e 

of the torque ^aa.ured, the weight o£ the leed present 1„ the 
feed „„xt 30, are i"teagpd^i„ » housing c, 

torque ■%m'^i''Fr^"" ' "" ^ ^ '-^ - «P="te 

torque roT^ «# roU 39 preferably functions as a drive of the 

closi„g neans in ^M^situat^n tfli^f-- "nit 30 

.tself, as well as;3a"^rqui roll ..^g^i^ a measuring roll. 
Of course the torque can also be measured via ^ ^otj^ 

The fourth embodiment of a feed metering 'device 4 
according to the present entoodlment, as sh«„ 1„ figure 4, 

identification device 42 woii 

. . ^ "«vice 4^, as well as means for weighing the feed 

present feed unit 40. ^ 

The closing means 46, which is rotatable about an ax^" 

wxth the closing means 46. ««{,^oll 47 is driven by a motor 48 
whxch xs controlled with the aid of data from » animal 
Identification device 42. 



feed 



unit 40 can be brought into contact with J^S" roll 47, and is 
subjected to a reciprocating motion by correctly controlling the 

TnT.^l'^^'""' '"^ ^~ «-d 

unit 40 HHlw^jis generated that can be measured by A. 

torque measuring device 401, 

in the situation shown j« Fioure 4, y^Ml roll 47 «,*,s 
co„tace^«^e fe^ unit 40 <SS^ latter <afe^ seT^n 
motxon Ar determiniiB the amount of feed pr^nt in feed 
unxt 40. After,„imal has consumed t*. ftlTthe amount of 
remaxnrng feed^Tan 6e determined by torque measu-Vement . Then 
roll 47 is controAled by ffi motor 40 i»-e«,r^innxu,e, that 
feed unit 40 will~b« nai-i-{aii., i . >^ 

A^ « . u. ^"^^ partially located in-fahe entrance opening 
41. A catching element 402 on bttr f eed unit 40 -ta^et^^ closing 
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means 46 along until .^h^gjj^^^^i^ 

47. Thaa^Qife "i!^!! 47 ^controls closing means 46 in^trch-^ 

manner that *he^-Wr covers the entire entrance opening 41. As 
a result of the fact that feed unit 40 is no longer in 

contact with >te roll 47, feed uni,t_,40 falls back to the 

starting position in which feed can ^»^'y^^ added by the 
feed supplying device 43 via the chute 44. 

The fifth embodiment of a feed metering device 
according to the present invention, as shown in Figure 5, 
differs from that of Figure 4 by the position of the hinge pin . 
59 about which ^ feed unit 50 rotates. The hinge pin 59 is 
positioned close to ffi roll 56 for driving tm feed unit 50 and 
measuring the torque, for measuring very small differences in 
the amount of feed. There is also provided a stop 58 for 
preventing superfluous movement of «K feed unit 50. 'S^ <?lo8ing 
«ie|ns 55 for closing tire entrance opening 51 pivots about fite 
ax3f« 57. 

For the purpose of being able accurately to perform 
animal identification and to obtain at the same time a compact 
construction, a feed metering device according to the present 
-invention is characterized in that the animal identification 
device is disposed in the housing E which, is , locaJLed i^*he T , J)J 
^irc^ below the entrance 'Sptn^af^^^^^^»^ 

-*»55s3ES^ovlded with weighing^^SSx.deterrinonpe^a'ils!^^^^ i« 
*i^ted.J:a-i:h^_ao-t^^ station^^ry^^l&r** ^s^sn^sSfee^t^T^ 
(^^^^^''^kJ'^'^ ^"''"^^ identification device ^or. the weighing if'^'"* 
««§^or^aiterring means on ^ig^fesibJLy) movsbj^^^l^ela unit. ^^-^J^J 
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